Field observations have shown that there are inter-population differences in the sexual behaviour of male guppies in Trinidad. The greatest differences are between guppies that co-exist with different predators. Here, the sexual behaviour of male Trinidadian guppies was studied to determine to what extent these differences in behaviour evolved in response to selection pressure by the predators, to what extent they are an environmentally induced response to aspects of guppy biology that covary with the predators and to what extent these factors interact. To do this, male offspring of guppies from different predator localities were reared in the laboratory under conditions designed to mimic natural variation in wild populations. Two aspects of young male guppies' social environment were manipulated: (1) population demography and (2) origin (predator locality) of conspecifics. Heredity (origin of the males' parents) was responsible for only a small proportion of the variation in sexual behaviour; social environment had a much greater influence. Also, inter-population variation was found in the degree to which a male's behaviour was affected by demographic conditions and in the relationship between a male's body size and his rate of courtship. Male sexual behaviour also varied with male age and with the origin of the female being courted. Various components of male sexual behaviour (e.g. courtship, mating attempts) were influenced to different degrees by the factors examined. Therefore, inter-population differences in male sexual behaviour result from complex interactions between heritable factors, social environment, male age and male size.
Abstract.
Field observations have shown that there are inter-population differences in the sexual behaviour of male guppies in Trinidad. The greatest differences are between guppies that co-exist with different predators. Here, the sexual behaviour of male Trinidadian guppies was studied to determine to what extent these differences in behaviour evolved in response to selection pressure by the predators, to what extent they are an environmentally induced response to aspects of guppy biology that covary with the predators and to what extent these factors interact. To do this, male offspring of guppies from different predator localities were reared in the laboratory under conditions designed to mimic natural variation in wild populations. Two aspects of young male guppies' social environment were manipulated: (1) population demography and (2) origin (predator locality) of conspecifics. Heredity (origin of the males' parents) was responsible for only a small proportion of the variation in sexual behaviour; social environment had a much greater influence. Also, inter-population variation was found in the degree to which a male's behaviour was affected by demographic conditions and in the relationship between a male's body size and his rate of courtship. Male sexual behaviour also varied with male age and with the origin of the female being courted. Various components of male sexual behaviour (e.g. courtship, mating attempts) were influenced to different degrees by the factors examined. Therefore, inter-population differences in male sexual behaviour result from complex interactions between heritable factors, social environment, male age and male size. Flamboyant secondary sexual characteristics, both morphological and behavioural, have evolved in response to sexual selection (e.g. Rand & Ryan 1981; Houde 1987; Andersson 1992) . Predation is one agent of natural selection that can counteract the effects of sexual selection. As a result of predation pressure, sexual characteristics can be modified through changes at the genetic level (e.g. Semler 1971; Moodie 1972; Strong 1973; Endler 1978 Endler , 1980 Endler , 1983 , or only at the phenotypic level, for instance, by reducing courtship or time spent searching for mates (e.g. Ryan 1985; Endler 1987; Magurran & Seghers 1990; Magurran & Nowak 1991; Travers & Sih 1991) .
Field studies reveal considerable interpopulation variation in the sexual behaviour of male Trinidadian guppies including differences in the rates at which males court and attempt copulations (Farr 1975; Luyten & Liley 1985; Magurran & Seghers 1994) . The greatest differences are between guppies that co-occur with one major predator, Crenicichla alta, and those that co-occur with another major predator, Rivulus hartii (Farr 1975) . Crenicichla is a large cichlid (up to 25 cm) which preferentially preys on large, sexually mature guppies; Rivulus is a small killifish (up to 8 cm) which preys predominantly on small, immature guppies (Seghers 1973 (Seghers , 1974 Liley & Seghers 1975) . Guppy populations that co-occur with Crenicichla differ from those that co-occur with Rivulus in density, size distribution and sex ratio (Haskins et al. 1961; Seghers 1973; Reznick & Endler 1982; F. H. Rodd & D. N. Reznick, unpublished data) . Guppies from these populations also show differences in their colour patterns, life-history traits and female mate-choice preferences (e.g. Haskins et al. 1961; Seghers 1973 Seghers , 1974 Farr 1975; Liley & Seghers 1975 
